Neuropathic pain in rats is associated with altered nitric oxide synthase activity in neural tissue.
Peripheral nerve injury may lead to a chronic neuropathic pain state that results from an increase in excitability of central neurons. This central sensitization is mediated via an N-methyl-D-aspartic acid (NMDA) receptor and may involve the production of nitric oxide (NO). As NO is suggested to play a role in nociceptive transmission following nerve injury, we examined for altered NO synthase activity at multiple levels of peripheral and spinal neural tissue in a rat model of neuropathic pain. Peripheral neuropathy was induced in rats (N = 12) by ligation of the left L5 and L6 nerve roots. Six other rats had sham surgery. An ipsilateral decrease in paw withdrawal threshold to mechanical stimuli confirmed the presence of a neuropathic pain state. Samples of the lumbar and thoracic spinal cords, L4, L5, and L6 dorsal root ganglia (DRGs), and the sciatic nerves were obtained from the lesioned and contralateral sides at 2 and 4 weeks after neuropathic surgery (N = 6 per group). In the lumbar spinal cord, a bilateral decrease in nitric oxide synthase (NOS) activity was observed 2 and 4 weeks after neuropathic surgery. NOS activity was increased in the ipsilateral L5 and 6 DRGs 2 weeks following neuropathic surgery. An increase in NOS activity in the DRG may be an early mechanism for inducing more central changes. The bilaterally decreased NOS activity in the lumbar spinal cord may be secondary to a negative feedback mechanism resulting from increased NO production in the spinal dorsal root ganglia. Multiple alterations in expression of NOS activity that occur in both peripheral and central processing may play a role in the pain behavior resulting from peripheral nerve injury. (Preliminary results of these studies have been presented in abstract form at the annual meetings of the Society for Neuroscience, 1994, and the American Society of Anesthesiologists, 1994).